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Application of a Alloy in Kitchen Utensils Manufacture 



Technical Field 

The present invention relates to the application of a certain material in kitchen utensils, 
5 and more specifically, to the application of the material SUS436L in culinary vessels such 
as containers, cookware, dishwaie etc. Particularly, the present invention relates to the 
application in the manufacture of induction cookers and other kitchenware which requires 
high heat conductivity and magnetoconductivity. 

10 Background Art 

Kitchen utensils, for example, cookware such as boilers and the like, have been developed 
rapidly, which were early made of iron, aluminum or ceramic and gradually superseded by 
stainless steel that mainly consists of 0Crl8Ni9. It is well known that early iron 
kitchenware is magnetic and prone to rust. Later-developed aluminum one is easy to 

15 manufacture and nonmagnetic, however, it should be under surface chemical treatment 
and oil injection during the manufacture process to obtain certain hardness and prevent it 
from oxidation, meanwhile, the inner surface of this kitchenware should be sprayed with a 
nonstick coating so that it can be used safely. 0Crl8Ni9 ( steel type No.304, called 
material SUS304 for short bellow) is a kind of Austenitic Steel, whose chemical 

20 composition(WT%) comprises: Cr 17-19, Ni 8-11, C^0.06, Si^l.OO, Mn<2.00, 

0.030, P^O.035, and the balance of Fe. This material is nonmagnetic, corrosion proof and 
easy to manufacture. Furthermore, its products are antirust so that the surface is shiny and 
beautifiil, and can be used in a gas furnace or an electric cooker. A compound base should 
be added to the bottom of the products when they are used in induction cookers. 



Induction cooker, which makes use of the electromagnetic effect to heat is a stove 
developed rapidly recently. Since only magnetic materials could be applied in the 
induction cooker, generally speaking SUS304 itself does not conform to the manufacture 
of the products used for induction cooker. However, due to its excellent property in many 

30 aspects, this material can be made into cooking vessel used for induction cooker if the 
bottom of the vessel is necessarily covered with magnetic materials. At present, for 
example, the steel-aluminum-steel compound base is in common use, that is, first a layer 
of aluminum or copper is soldered on the bottom of the vessel made of the said material; 
and then a magnetic stainless steel layer is formed on. The material of 

35 steel-aluminum-steel, however, costs high and is hard to process. Fig. 1 shows the 
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schematic view of the compound base, wherein material 304 can be used in part A; pure 
aluminum or copper can be used in part B; and m part C magnetic metal materials, such as 
steel lCrl7 (called SUS430 for short, whose chemical composition comprises Cr 16-18, C 
^0.12, Si^O.80, Mn^0.80, S^O.030, P=$0.035, Ni^0.60, trace amount of Mo and Ti, 
5 and the balance of Fe) and copper etc., can be usedo 

In order to solve the problem that SUS304 can not be directly used in the induction cooker, 
people have been looking for a multifunctional material to substitute for SUS304, which 
has the advantages of SUS304 and can be applied in manufacture of the products used in 
10 the induction cooker, but always failed. In addition, many materials, such as SUS430, 
perform badly in manufacture process. It certainly will increase the product cost and bring 
other problems, especially in the manufacture of deep-drawing vessels and containers. As 
a result, many researchers gave up with no suitable material being found. 

15 SUS436L, which is a kind of Ferritic Steel, comprises in chemical composition (wt%) Cr 
17-19, C^O.025, Si^l.OO, Mn^l.OO, N^0.02, Ni^0.60, Ti^O.75, Mo 0.75-1.50, and 
the balance of Fe. There is little nickel in this material, meanwhile, trace amount of 
molybdenum and titanium are added in. This material which is mainly used in automobile 
silencer and exhaust pipe has excellent anticorrosive property and high heat conductivity 

20 and magnetoconductivity. 

Summarv of the Invention 

One of the purposes of the present invention is to research and look for a material that is 
suitable for kitchen utensils production, particularly suitable for the cookware that requires 
25 high heat conductivity and magnetoconductivity. The said cookware can be used in gas 
furnace, electric cooker or induction cooker. 

Another purpose of the present invention is to research and look for a material that is 
suitable for kitchen utensils production, particularly suitable for the cookware that requires 
30 high heat conductivity and magnetoconductivity and no compound base is needed, i.e. 
integrative cookware. As a result, the cost of the cookware can be reduced and all the 
disadvantages of conventional compound base can be eliminated. 
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Another purpose of the present invention is to research and look for a material that is 
suitable for kitchen utensils production and their compound bases. Therefore, the 

2 



cookware can be added a compound base to form a second base with the same material as 
required. The cookware after this process is better than the one made of 
steel-aluminum-steel compound material in performance and eliminates the disadvantages 
of the conventional compound base materials, such as easy oxidation, poor heat 
5 conductivity. 

A further purpose of the present invention is to research and look for a material that is 
suitable for kitchen utensils production and has the above mentioned advantages; 
moreover, the cost of material and processing are relatively low. 

10 

Another purpose of the present invention is to research and look for a material that is 
suitable for kitchen utensils production and has the above mentioned advantages; 
moreover, can be applied in production of other kinds of kitchen utensils. 

15 The other purposes and advantages according to the present invention will be more 
apparent by reading the detailed description of the application. 

The inventor has found, through research, selection, and repeated experiments, that the 
Ferritic Steel with the chemical composition(wt %) of Cr 16-19, C^O.025, Si^l.OO, Mn 

20 ^1.00, N^0.02, Ni^O.60, Ti^O.75, Mo 0.75-1.50 and the balance of Fe can be used in 
the kitchen utensils production and reach all the purposes and requirements of the present 
invention. Typically, this kind of material available in market includes SUS436L (Chinese 
National Standards). After repeated experiments, the inventor has solved the problems in 
processing the material SUS436L and therefore firstly succeeded in applying SUS436L in 

25 the field of kitchen utensils production. The SUS436L used in kitchen utensils production 
has all the advantages as material SUS304 used in the same, for example, due to the 
anticorrosive and magnetic property of this material, it can be applied in manufacture of 
integrative products used in induction cooker, gas furnace and electric cooker. In addition, 
due to the integrative structure, the cost of the cookware made of this material can be 

30 reduced. Moreover, as the material does not contain nickel, it is helpful to the envirorunent 
protection and saving energy. 

Description of the Drawings 

Fig. 1 s hows the schematic view of the compound base; 
35 Fig. 2 shows the schematic view of one embodiment according to tiie present invention; 



Fig. 3 shows the schematic view of another embodiment according to the present invention; 
Fig. 4 illustrates the comparison of the anticorrosive properties between the material 
applied according to the present invention and other materials. 



5 Detailed Description of the Invention 

In one aspect of the present invention, it provides kitchen utensil products formed by a 
new type of material. The said kitchen utensil products include cookware, dishware and 
culinary vessels according to the present invention. 
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The new type of material used in the present invention comprises in chemical composition 
as follows (wt %): 

Cr 16-19, C^O.025, Si^l.OO, Mn^l.OO, N^0.02, Ni^0.60, Ti^O.75, Mo 0.75-1.50 
and the balance of Fe. Typically, this kind of material available in market includes 
15 SUS436L. 

Comparison of the properties between SUS436L and other materials are listed in Table 1: 



Table 1 





Heat Conductivity at 100 

(W/m1C) 


Magnetoconductivity 


Pitting Potential 
(mV) 


SUS436L 


23.6 


10^ 


290 


SUS304 


16.2 


1.004 


300 


SUS430 


26.1 


10^ 


100 



20 It can be seen from the above data that SUS436L is good at heat conduction and magnetic 
conduction; and has excellent anticorrosive property. 

Comparison of the anticorrosive properties between SUS436L and other materials can be 
seen from the data shown in Fig. 4, from which the same result can be concluded as from 
25 Table 1. 

The process of manufacturing the cookware (in cylindrical shape) according to the present 
invention includes: 1) Stamping the materials on the punch to form wafers at different 
diameters depending on flie product specification desired; 2) Oil Rolling, more oil is used 
30 in this process to SUS436L than to material SUS304, due to the lower yield strength and 
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elongation of SUS436L; moreover, since SUS436L are relatively soft and easy to be 
scratched, more attention to be paid in the process; 3) Elongation Process, it may be a 
single elongation or a double elongation, depending on the desired elongation extent, in 
which the first elongation coefficient can be O.S2^.SS while the second elongation 
5 coefficient can be 0.78~0.8 to form desired dimensions; 4) to form all kinds of shapes 
according to flie requirement; and 5) Surface Treatment. 

According to another aspect of the present invention, it provides a culinary vessel which is 
integrative and made of SUS436L. The process includes: 1) Stamping the materials on the 

10 punch to form wafers at different diameters depending on the product specification desired; 
2) Oil Rolling, more oil is used in this process to SUS436L than to material SUS304, due 
to the lower yield strength and elongation of SUS436L; moreover, since SUS436L are 
relatively soft and easy to be scratched, more attention to be paid in the process; 3) 
Elongation Process, it may be a single elongation or a double elongation, depending on the 

15 desired elongation extent, in which the first elongation coefficient can be 0.52'-0.55 while 
the second elongation coefficient can be 0.78'-0.8 to form desired dimensions; 4) to form 
all kinds of shapes according to the requirement; and 5) Surface Treatment. 

It fiirther provides a culinary vessel which has a compound base made of SUS436L 
20 according to another aspect of the present invention. The process to form the compound 
base includes coating fluxes and solders on the bottom of the vessel with a sifter after 
forming the vessel; and then soldering an aluminum or copper slice with the compound 
base on the bottom of the vessel by a brazing machine. The compound base may be made 
of the same material: SUS436L. During the process of forming the compound base, 
25 special attention should be paid to the control of the soldering temperature, in which the 
base to be compounded will be overheated, causing weld seam, if the temperature is too 
high. Meanwhile, a cooUng ring should be added to the base to avoid the distortion of the 
vessel. It also can be made into the impact bonding cooker and the like, whose body and 
compound base are both made of SUS436L. 

30 

The materials according to the present invention generally are plates, which are 
changeable in thickness depending on the, for example, 0.4-2.Smm. The height of the 
vessel 10-600mm depending on the requirement, preferred 50-320mm; the diameter of the 
vessel ranges from 100-600mm, preferred from 100-360mm. In addition, the products 
35 according to the present invention include boilers and dishes, particularly the cookware 
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which requires high heat conductivity and magnetoconductivity. 

According to the present invention, the cookware made of SUS436L can completely 
substitute for that made of aluminum or material 304 series. The disadvantages of 

5 aluminum products include: 1) they can not be used in the induction cooker; 2) their 
surface should be under chemical treatment so as to achieve certain hardness and to 
prevent oxidation; as a result, their longevity are shorter and the products are less of 
aesthetics compared with material 436; 3) a nonstick coating should be sprayed in the 
inner surface for being used safely. On the contrary, using the material 436 eliminates all 

10 the disadvantages mentioned above, and the property of high heat conductivity and 
magnetoconductivity plays an effective role in practice. Meanwhile, the inner surface can 
be coated with a nonstick coating or not depending on the need of the market. 

Embodiments 

15 Example 1 (manufacture of integrative cooker, as shown in Fig.2) 

Model of the boiler: straight body and cut edge cooker with a single base 
Size: 200* 100mm 
Thickness: 2.0mm 
Process in detail: 

20 1) Stamping, press the material on the 100-ton-punch to form a wafer of *360nMn; 

2) Oil Rolling; 

3) Single Elongation, the blankholder force is lOMPa; the angle R of the male die is R16, 
and that of the female die is RIO; 

4) Trimming and Surface Treatment. Then the finished cooker is achieved. 

25 

Example 2 (cooker with a compound base, as shown in Fig.3) 
Model of the boiler: straight body and cut edge cooker with a compound base 
Size: 240*200mm 
Thickness: l.Omm 
30 Process in detail: 

1) Stamping the material on the lOO-ton-punch to form a wafer of $5 10mm; 

2) Oil Rolling; 

3) First elongation, the blankholder force is lOMPa; the angle R of the male die is R16, 

and that of the female die is Rl 1 ; 

35 4) Second Elongation, the blankholder force is 5MPa; the angle R of the male die is R16, 
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and that of the female die is RS; 

5) Trimming and Surface Treatment. 

6) Forming a compound base (either solderbrazing or impact bonding) 
Then the finished cooker is achieved. 

Although only two examples are given above, it is appreciated that the persons skilled in 
this field may also extend the technology to manufacture other kinds of cookware 
according to the disclosure of this description. 
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